Background: Because of the antigenic drift and antigenic shift of influenza viruses, pandemics more likely occur in areas with substandard surveillance systems and poor experiences in epidemiological investigations. Integrated influenza surveillance approaches from different species of animals to humans, particularly in inter-phase areas, provide the most effective ways to early detect novel influenza viruses with pandemic potentials. After the outbreak of severe acute respiratory syndrome (SARS) in 2003 in Taiwan, we developed a nationwide hospital emergency department-based syndromic surveillance system (ED-SSS) for monitoring different syndromes of important infectious diseases, including influenza, enterovirus, dengue etc. Recently, we extended to a bottom-up public syndromic surveillance system (http://www.eid.url.tw) to make a dream of participatory surveillance and epidemiological investigation to come true.
Methods: Facing the challenges of 2009 pandemic influenza, we monitored the dynamic changes of novel influenza viruses A (H1N1) [pdmH1N1] and analyzed their relationships with different epidemiological characteristics and intervention strategies.
Results: We found two pdm H1N1 mutants were persistently circulated with increasing percentages through the epidemic. One mutant, HA-S203T located at antigenic site Ca, was firstly detected at 21th week, 2009 and became dominant before week 34 (86.84%, 33/38), and totally replaced after week 35 (100%, 136/136), implying its possible early fixation prior to entering to Taiwan. The other mutant, E374K located at the stalk region of HA2 was firstly found at 3 weeks before the epidemic peak in Taipei and 6 weeks later in Kaohsiung and rose as the major circulated strain at post-peak of the epidemic (64.65%, 64/99), regardless of intervention policies including usage of Tamiflu, class suspensions and mass vaccination in schoolchildren. These results imply the E374K mutants were fixed domestically through the epidemic in Taiwan. Most importantly, these E374 mutants matched well with the 2nd class suspension peak, presented spatial clusters in the seven districts of Taipei with higher population density.
Conclusion: Public health implications of Taiwan's experiences from surveillance to epidemiological investigation and public health policies will be addressed for future global collaborative efforts on influenza pandemic control. Age-stratified transmission dynamic models to assess severity of influenza pandemics in real-time L. Ponnambalam 1, * , M. Chen 2 , A. Cook 3 , X. Fu 1 , K.K.G. Lee 1 1 Institute of High Performance Computing, Singapore, Singapore 2 Tan Tock Seng Hospital, Singapore, NA, Singapore 3 National University of Singapore, Singapore 117546, Singapore Background: Assessing the spread and severity of emerging outbreaks in real-time allows appropriate mitigation strategies to be activated. The uncertainty in estimating severity during the early stages of the outbreak due to data paucity and non-timeliness, however, constrains how rapidly good decisions can be made. Transmission dynamic models and Bayesian estimation approaches provide an excellent platform to address this challenge.
Methods: We developed an age-stratified transmission dynamics model using age-structured data collected during the 2009 H1N1 epidemic in Singapore -cross-sectional serologic surveys, rates of influenza like illness (ILI) obtained from sentinel general practitioners (GPs), virological surveillance, age-structured data on hospitalizations, ICU admissions and deaths from Tan Tock Seng and Kandang Kerbau Women's & Children's Hospitals. Aggregate distributions of time between onset and hospital admission, onset and ICU admission and onset and death, age-specific case fatality rates given hospitalization, were parameterized from the literature studies. Markov chain Monte Carlo methods were used to estimate other parameters, and the model was used to simulate new outbreaks, under a range of severity characteristics, to assess how rapidly the approach could predict severity for each scenario.
Results: The posterior mean and standard deviation for the age-wise transmission rates obtained from our analysis are in accordance with the H1N1-estimates reported in the literature: 0.063±0.008 (0 to 4 years), 0.056±0.006 (5 to 17 years), 0.054±0.009 (18 to 24 years), 0.074±0.01 (25 to 49 years), 0.045±0.023 (50 to 64 years) and 0.012±0.018 (>64 years). From our results, it is evident that the uncertainty associated with case fatality rate (CFR) estimate reduces for a 3-fold & higher severe outbreaks, as of H1N1 2009. With a 5-fold increase in severity of the outbreak, the uncertainty band of CFR estimate reduces nearly 10-fold, between the peak and 3 weeks prior to the peak, when compared with estimates corresponding to H1N1 severity.
Conclusion: Bayesian methods to integrate real-time data using transmission dynamics models allow rapid assessment of disease severity, thereby informing control policies. Mechanisms to ensure different data streams be available in real time from the start of an outbreak need to be in place, however, for this to be effective. http://dx.doi.org/10.1016/j.ijid.2012.05.032
